NUB1 promotes cytoplasmic localization of p53 through cooperation of the NEDD8 and ubiquitin pathways.
Non-covalent recognition of ubiquitin (Ub) and ubiquitin-like molecules (Ubls) by interacting proteins has an important role in the regulation of protein function and initiation of signalling events. In addition, growing evidence suggests that regulation of p53 subcellular localization contributes to the biological outcome of the p53 response. Cytoplasmic p53 is shown to promote apoptosis and inhibit the induction of autophagy. In this study we show that NEDD8 ultimate buster 1 (NUB1), a non-covalent interactor of the Ubl NEDD8 (neural precursor cell expressed, developmentally downregulated 8), controls the localization of p53. Expression of NUB1 leads to decreased modification of p53 with NEDD8 and stimulation of p53 ubiquitination. The biological outcome is the cytoplasmic localization and inhibition of the transcriptional activity of p53. Although the effects of NUB1 on p53 depend on NEDDylation and the murine double minute 2 (Mdm2) E3-ligase, the cooperation of NEDD8 with ubiquitin is required. The data identify a role for NEDD8 in controlling p53 localization and suggest that NEDD8 can control protein function through its non-covalent recognition by interacting proteins.